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(54) USB PERIPHERAL MICROCONTROLLER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a USB microcontroller 
having a memory management unit for using a memory more 
efficiently than a conventional manner. 

SOLUTION: An MCU interface unit 70 is connected with more than 
one peripheral equipments. An MMU 80 provides a buffering 
mechanism between an SIE 60 and the unit 70. A packet received 
by the MMU 80 from the peripheral equipment so as to be 
transmitted to a USB host and a packet received by the MMU 80 t 
from the host USB so as to be transmitted to the peripheral 
equipment are buffered in an RAM 82. The capacity of the RAM 82 
is dynamically assigned between various kinds of USB end points 
and the USB host. The SIE 60 performs access through a DMA 
controller in the MMU 80 to the RAM 82. The unit 70 performs 
access through a microcontroller 72 or a DMA controller 74 to the 
RAM 82. An arbiter 84 in the MMU allows those plural masters to 
perform access to the RAM 82. 
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AM£, tflfflmi3J:tf»2©>f:/*7x--***&5W' 
ftofcAy*-5?£#UTtifSBRAM©»«ttttK:«| 
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[»#3S4 3 tiTiam2©>f2/^7x-^ttV>f ^0 32/ 
hO— 5i:^2©DMA32/hD— 5£&;£U t&§B7 
— if***, OTmi©DMA32/ha-'7, KfIB02© 
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USBV>f^D32/hn-^„ 
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g|©I/032/hO-7 C«SWf * fc»©A* > * 7 
x feWf 3ff#«4 «©U S B V>f * □ 3 2/ h 3 
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y7 7lt ItffBRAMrtK: Ay 7 T'J 2/ yStl|&I2jtt/iS: 
1-5USBX2/K^2/HK:B§^LfeA^y h©A<$ry 
hm&&%M'tZfk*#l 0f3^©USBV-f *D3 
y hu-5c 

10 ©USBV>f ^032/h0-9. 

ftS^yfSax*/ hT?;&oT, fflR©USBx>K 
#>f2/Mcg§>ILfcA>7-y bt. USBd-^htcK*b 

^1-SRAMfe«iLfe^ s ey*l3.=y h. 

ijffiUSB^htcBBtLfeWEA^y 
h ©SSg!I^S:««lf SS#A *;77&S& \z®Zt=.m& 

5] ^■t-5USBx2/K^2/hfC§|^t 
20 fe|jnB^^yh©fKM?-fc«««fc»©, ttKUSB 

x2/ K*>f 2/ h ©#^ zmm* v 7 r * a e> (c 

fititfell#« 1 3 flB8© ^ ^ U til- v h . 
[IS*«i 6] ttlW sKrlBRAMrt©ltr 
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J|l©>f2/*7x-^i:, 

mifeJ:U : m2©V^4i&^L, ^*<i: : folo©Jiia 
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i&iam i fe<t tff& 2 ©-f 2/ * 7 x-7.©iS7f cssttan 
40. fc^^y^iax-y hfc$H§a.* 

KD^'Jfla-yMt «85c©USBX2/K)K-<2/ 
h fcK^ b tuW v h U S B On* V \z®& U fe W y 
h i:fc. »»cffl»JSTTffttfc7KU*£Wfc*ri-SR 
AMt, «raa*l£J:Ofj62©^*a:IWBIPl©>f 2/ 
^7£-7s;«lfc^^t^RAM!C7^t7, 
«r|gJCtS7-^*fc?:^-rsUSBTW^032/hD 

-7. 
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usBrt^htcgs&ofciirfB^y bawm****- 
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[|Mfcg2 3] USBfcflD>f>*7x-^jfe««fc«)0 

*/U7;uatjx:/ 
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[0 0 0 33 MMUli, H;£©-f-* rt4r? My 77 

vyymmzwHt&o usb**^©^©*:^ 

SMS^CDlBScOfcibCU SB** h^&MMUT-SfiS 
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#LT, mX\Z. ISDNm Tp*Jli?3 4XT-i 
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T, »7>fV-fe^>h2 4lCj:»j7r>^ % >3>2 2^ 
SttSnTV**. RWKU A7*2 *>, ^1® 

McWatiTv^*. A72£fclir*7'3©jtf-b 
o, 32^) tfggKsn-c^s. lo 

[0 0 10] ^7«, USBffl^7^7> K7W • 7 

©fia*e»o)usB«a«.€:ffi«fl:-rs«fc'5*iBu fin 

3* b 6 J:t«Bltt"e» (robustness) fcH&t 

So a7W:, 9-f-VU>^- ny±ybu-s (imm 
g) T?&U, USB©#«*H«fe*:fcfc&1\ &tt#4 
> Mi#- b kff* (0 1 #M) . #-©& 
«iM>b&W©M#4>bK:astfrrs. z:©7- 
*f-***tt#R©/\7*©»feiHK-h'i-*. — s© 
y>7©ffi©*T«©JK- Mi, iffl^^fett77>f 20 

*6usBfw*©*jRfcftffi**-i:# , es» in 
e> ©t«s© u s b * \zwi & &mt -b - 1 #m* 
«. &TW-M*«c^*-7>£n, 7;v*£- 
F*fcttn-*£- K©v^n**K«Wl/^*.- a 7* 
tt, n-aif-Ktf-hfe. s P 

eed signaling) fr&i0V Wf . 
[0 0 11] 77>*2'3>WU 5 s -*, US 

b icHt s«»flj«ftaM-rs usb f;^ *t*& 

5. 7 7>^S/3>ti, ftfflfi&Ctt, /\7*©JK-bKU8 30 

aSfcSn*. LfrU 1*©USB*-T>&£t* 
tBR©77>^S^a>i:lo©||#a*^7*«:, lffl© 

CjaiSft^^l/TWS. 77>^S/3>©Mi: 
l/ttt, 7*'J>*, *X*, V7*, *-#--b\ =E- 
*, ^-f^CPD^U-^ f-^^> IS 
DNgSR*##tf&n*. 40 
[00 12] ^©^eu&USBi/TxX^Cfelo©^ 

usB-f :/*7x-aWu *^ha>'hp-7i:i9tfn 
So *^h3^hn-7i*» A-K7X7, 74-A7 
x7, *fettV7h7X7©«l*-&to-ti:T?*3gft$n 
5. ;i/-bA7ft**b^*7^cfti<;*n, lfflfcn 

[0 0 13] -f;W*x> KiK>f >bfctt. btU 
S B *©B3©afc7 n - CEttS V * fetti/ 
>?T'&5USB-r/W;* (A^fcli77>^i/a 50 



flHWlO-3 2 6'2 5 1 

6 

y) ©HKKSWW^NBfcfiWfrfc'v^. 2oR±©x>K 
#W , >b&^tSUSB77>#i'3>©-M&-r-* 

lo©x>K^^hi:. f-*W« hiOloffli 

[0 0 14] t^T©A7xh5>-tf>i/3>«, &*3 
mn>Tv h©ei!llCKfcS„ &b5>if^>a>«u 

*i/3>©*^7^!5<i:tf:frffl£OTUSB/\Vry k U 
S B tW * 7 K I/* 33 «fc x> Ktf-f > b &£{g 
tSiitlc, Jgftsns. £©/«ry bttb-*Wt* 
y b (Token Packet) fcPftfnS. 31© h-*2//t«r? 

btcfcy^ssnsusBx/W^tt, %&h-*yrt 

>tv b©&^fc7KU*7^-;i/K£-r3-b* , f6::£: 

icty, a^e*«:.3WRt*. fesb7>^i/a>tc 

>f b'MESSn*. x- *«&©;£&» b- 

tyrttrv Mc*g££n£. b7>-tf^->3>©y-^ 

tt, o^T*, ^©^ai^^LfeA^v&^-r-r-^y^ 
**b£2Hrrs, 

[0 0 15] %£©A2Ztt»UU ISA. EI 

SA, PCI. 33J:tf7v7Vl4±#;g (proprietary)© 
NUA*©<fce>&MWK/SA>e>n6A;*©fc©© b5 

>if ? s/ a > & *zm z * e> Kit £ nfc i / o 3 > b o 

SBtiifetc^T-^s.fcef^l-sziii^MSUv^ 
©fcibicij:, U SBS/U 7;i/7*n bn;i/ • * b U -Afr 
e> I SA;U b^^-y^S/s ^©*^*:^©^^ b^ 
>if * 2/3 i£#T?£5U SBY>f^ni 

©tn-^feiUft-rsifc^iLv^ 
~[ooi6] ®2ic. -eoioftusBv^^nn^h 

b5 oii, 3o©7ny*, t&t>^, 
USBi/'J7;i/-f>*7x-^x>2;> (SIE) 6 
0, •7W^nn>bD-73.X»y b70, fcit^^^U 
fla-»; h (MMU) 8 0^e>*S„ SIE6011 
USBA7**fe«USB^7>b©l3K-blCO«;^y, 
usB7"n bn^©-T>*7x-7xi:LTatg1-So 

A^WKltt, S I E 6 0 [*, US B7*a bnMZfcv 
X. M2«^e>^^b^^$ns^tf i -*?:7* 
-TybtS. S I Elt USB7*nb3;WCt£oTU 
SB^b^feMUfcx-*^ 

y 7 7 U y fX %. S <fc $ 7 * - V »y b 1" 

■5. ?W ^03>hP-7-f >*7x-7xn-y b 7 0 
tt^2a§l©l/Oii>bn-7i:©>f >*7x-7>-& 

[0 0 17] fj£3fc©usBM2v-f ^nn^bn-^tc 

77U>^tSfc«b©«a©FI FOSfU -fOBR. 
#U S B x> y b IC 1 o©l?ffi© F I F OtfEIg 
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[0 0 18] t£3fe©USBV-f*d=2>ha— W 
>x;i/tt**&A#t?S* 8 2 9 3 0O.-A— Wl/i/'J7 

USB77^^3>37, -9->K(Sand)vf^axl/ 

-5 • isyt-y->f*fzr)v- nr. £«fctfCY7C6 3 o 

0 0/lfc«fctfCY7C3 6 2 0 0/ 1 1M (Cyp 
ress)USB3> ha-^T-feS. 
[0 0 19] 

mwtfMfth&^ttzwkm] d*ie><D«cz>usB 

T^ffl^^S^^UlrSSffiftCfeS. ^M»{C«, MM 
©A^Ty hjmcifg©Fl FO&^S US 

b** h/vA^y hzmm-cg&ffimimftizftffizti 

fe#USBX>Kd<>f>>MtCl«OF I FOA*y:7 7 

FtfjyhOt, a-Wv hJB©x>h*3K>r>M 
i:S:^-rST**)5e). r-f *-rAV*©<l:e>fc#K 
©MiS$lS£tt, S.e>JCTOUSBx>K)K>f>h«:^'r 

[0 0 2 0] #USBsK>f>hj!)^©W»; hMKHW 
CDF I FO6I6JBU fro, ■** hfr&O/Wy hMK 
^M©F I F0£flM1-5££«u ^UCttJIIcfcv* 
Tiftt*»W5»'J, ZhteF I FO©1M 

[0021] v*1**i%;*#>*-Kv^*nt/;*7\kX 
n-jKlz-S/aVCaaatife^H^WS, 3 13, 5 
8 6#, M5, 6 0 2. 9 9 5-tfCtt, 
fe^^E'JflgWI^Stlt^S. rft&©Wtttt,. 

* Mi, *»J6S*ifcntry h#'#fCMUT, *ff&-f & 

*A>ry h©n-Kttf£fr*s7*-6fc, *ff&-T5A>>ry 
h##li, «<0*yWL«pJC, ttffc-f Sx-^a*** b 

[0022] &±fre>, *»w©B«tiu Sfisnt^ 
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[0023] «jc. ^mognit aasjzy^^yfe 

[0 0 2 4] <fc y^WKltt, #$8$©iS<Hi. &u s 
Bx>Kd<-f>htC^M©FI FOfiJ:rfUSB^h 
ClfflCF I FO£M^£ftbDlC, RAM^O^R 
/t»77f<8^9 h{C8&K«CS5»JSTSUSB 
10 v>f ^Drr>hn~^S:g«-rsz:i:T'S>S. 

[0 0 2 5] $E3fe©USBV-Y*On> hD-5©ftfi© 

**ie>©7*-*&8frfr, uawKta*©*^ 

[00 2 6] USB-FI FO-MCU-f>^7x-^ 

3Lx y h-»MiaaHs 

MMUftW>y h&Ay^r'J yif-tZfrtblZF I F 

f*3©2oJgUi©- ; < r :**{CF I FOSr7^-fe^^ii:S3t 
li, *i«rtBTfcV\KLT%HilT»**. 
20 [0 0 2 7] LfctfoT, #»8©«L©B»ii, Ma 
nfc7=-*®«&, WKU MCU-f>^7x-^a.Xv5,h 
1*3 T? 2 oRJl©V* 41 tC «fc o T 7 * 12 *t 5 3 £ #T'# 
hA*y 77 fcttofcT 8 - U S B 
M2HMr»=i > h n - 5 s z. 

[0 0 2 8] 

[RHfe«Bfe"r*fc»©*«J fl^Lfc«©?g»UcJ: 

ntf, #?swii, &&a*ifcusBW*nn>ho- 

7{ciRjwe>*vS. usBv-f *nn>ha-^li, si 
E£, vW^P3>hn-^i3«fct5DMA (Direct Memo 
30 ry Access)3>hO-9©«fce»*2o©'7^*S:^f 5 
MCU-OtJf7x-Xn.Xy S£, &&34x£MMU£: 

[0 0 2 9] M$4xfeMMUa.xy Mi; 5 s -/* W 

h ram) s^-r-s. z.ne>©A>ry htt^iiaas 

^6>U S Bta hAifiJW^fe^(0T'S)5„ &£VMi, 
2&A* y MiUSB h *» 6»>ZZ«M»^W e>nt 
=fe©T**>5. Zl©USBW^nn>hP-^lC«, n 
5SLfc 2 o #±© U S B x> Ktf^ > h ##£E 

40 RAM^c^in a^©usBx>K/K-r>h^ej© 

[0 0 3 0] StaS^feMMUti, 7-tr^S:WrS„ 
3©7-^4ftt> MCU>f>^7i-W-«vh (Mft 
mz\t. ^(Dtpwj tuny Yu-'ytDU Any h 

n-5©PI*) il> MMU^tCSSSIE DMA3> 
l>D-7$:^L/fcS I E>f>^7x-^JC, ^-^-N 
R AM & PBHC*U/ST* t S «fc e> fC c 
[0 0 3 1] MMUti, *-©SMI/«^rv h^r^-t, 
50 ^MW'Vh^a-SttS. 3*1 6©*^- 
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It, A*y h (J|l-sK-hRAMJC»tta*lTV^6;t^r 
yh) feft»U*v\ i*i6©*a.-tt, RA 

MflCjMiftWf h©##fcv*Ufi©aHF?«:« 
Ut*. *-©Sfi^*^*a-tt, USB#&£ft . 
3*w loOUSBx>K*-f>hK7Kl/Xf!f»tSft 
fcA*yh©A*yh#*fe*tt+*. «3MB*a- 
li, ftj5St5USBx>K#^>hfr&USBjfc;*h^ 

swan*-**/**? h©A>ry h^&wrs. 

[0 0 3 2] #38«CflteMMUtt, ^=E'J7*-^ 
^1*So rC^'JT^-S^tt, RAMft©&A<7 10 

y h*^M$^TV^RAMrtO#STKU7.i:7^^ 
h##fc©H©»©fc®©li*fc-£*-*. <kot, R 

t-stcit, 7***t*fcRAMrt©<&js©7Ki/*2 
[0 0 3 3] *^tc#susB^jav>r^a3i/hp 

-5tt, MMUfl©A*y hRAM©t*to©T»«MMfc 
&S{CjgSLT, (S£*©USBJiffl:j:'hn-5lcJfc'< 20 

T, #«IC#PJT»ft*. #*WC«*USBJBa 

v-f ^aas'hn — A-ry h Ay 77 RAM© 
gft It. #HK© U S B x> KjKW > h **& © A* y h 

Siil^T'tS. d*Ut, #USBx>K3K-f>hKl* 
£©F I FOS8^«fE3l^lCtt*Ta#C»WC 

[0 0 3 4] Mx.lt, USBf-f/FAX/X^-* 
• 7*> • ^xACflfc**.*. 1o©USBx>KjK 

> hit, • 7*> • f^fM-f-f 30 

^■(Isochronous Speaker Phone Digital Audio) (3 8. 

4/w Yfvrv h) z$m%*xfmmt&*5\zm8,z 

4V5. ffi©USBx>Fjtf>f >hlt, f^^iWfAf 
-* (64A-f hA>ry h) MlcflWtSti*. a— IW 

mf£-efSUTv^i:t, x-^it^sn*v\ 

dfcttfcv^ tj&fc©USBv-f ?n:a>hn-5lt, 31 
1©X> K#>f >hJS© 2 A-ry h F I FO(a two pac 
ket FIFO)*:, KS2©x>h*sK-f>hffl©*fi©2A^r^ 
hFIFO, h-^;i/T?3 84 + 3 84 + 64 + 6 4= 40 
8 9 6JU h©FIFO££tS. £*UC#U 
©USBV>f ^nn> ha-^lt, RAM©7 6 8A>f 

fc-r-s^yffiax'y hfc#t*. mit, ram# 

[0035] *aw©aAanfeMMus:^"r6usB 
v-r*n=i>hn-7it, »usB7^^nn>h 

IClt, SIE DMA3>hO-9J3J:tf7-£*&£ 50 
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tSMMUtffc©J:3*W©7*-*m&f«OTffii: 

[0 0 3 6] (a) SIE->SIE DMA-»Ay 7 7 
RAM 

(b) ;^77RAM-^MCU^7i-7J-yh 

dmah> h'n-5-*MafWB 

(c) Ay 77RAM-MCUW ^n=l>hP-7-» 

Bazas 

-*ie>©x-*ii£&T**£*i5 7-e*it, ^ 

jBt©V**lC, Ay77RAM£|fl$fC7*-fe*-rs:: 

[0 0 3 7] *^{c^susBMiav>f^nir>ha 
-7ltm-©*SHHi&i: LTJI3ILT*><fcVY. 

[0 0 3 8] *«W©fifi©ISIIfi©^S8^tt, MCU-f^ 
*7x-*:iXy M*£B&LT%<fcV\ > 3ffl#£, US 
BMiav^f *na>hn-5WU SIEfc, MMUt, 
^gP-Y>^7x-^xAW7.t$:^' : r6. *MM>*7 
x-*5W*tt. '*»©MPU, DSP(Digital Sig- 
nal Processor), DMAX>^>, *fcltff&©^SU"rA 
-f^fcSSKI-Sfcfc©*©"!?**. £©&£, MMUlt 

i&btztmttr-^Ttrvz^tz. -f&fc^, 7 

-£*lt, #gP7W;U>#7x-;*l:S I E DM 

A3> ha-7©JiS:mcffl,T#-#-hAry hAy 
7 7RAMft«IfflRTjBK:K*6. 36ffi*ii-feJ:lfSfi 
*a-BJ^fcH*MCLTA*y h 

[0 0 3 9] 

[»»©3afi©»JI8]'H3»C, *8&©£tt©J&llRK:j: 
susBJSffl^ ^na>hn-965%'f. icusb 
7>f{rn3>hD-7ii */V7frKti±yvy (si 

E) 601:, MCU-T>^7x-^a-y h7 Oi:, pi 
^ U W3i9 h 8 0 t^feftS. 
[0 0 4 0] 2/U7;i/A*x>s;>6 0lt, 7+p^h 
7>i/-A6 2, S I E77^^^3>7*ny^64, 
SIE DMA^>^7i-^ny>^6 6, fc<fctfx 
>hW>MH»ns;y*6 8fc*t*. 7T-uyhv 
2/J/-A6 2(tS I E 6 0 5:USBf'f77l/>i/^l/ 
>6 UC&MtS. i©9>f>6 1ttU-SB*^h 
*fcttUS B/N7~lCg^$ft5„ Zl©hv>2/-A©tt 
^lt±EUSBtt^©^7^{C$>5. SIE77V^S/ 
a >7~D y * tt, i/ U 7;WU S B'b^y h W© A/r y h & 

A^i/^-fcseat*. 3 z:©a= 

l/;i/x-*lt, OV>T', MMU8 0ft©RAM8 2fttC 
Ay77U>^S4lS. S I E77>*^H>7*Dy* 
6 4tt, MMU7 0^©Ay 77RAM8 2^e> 

SW-JRofe/Mr? hS:USB7*--7y h©t/U7;i/A 

{rvhcra-r*. 

[004 1] x>h*^>hM^n^y^6 8tt, us 
B7*P hn;i/$:iiLT, S IE77>^^3>7*Dy^ 
6 4©a«*£/-^r>^, A^ryh4«/g 
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H, PID(Packet ID)4ftEE. CRCfi'^^ &U 

^t^comm^mti. sie dma^>^7 

fry hWfcfcttflWW"'!' h'WdfflMI) ££f£U 
MMU 8 0 |?J© S I EDMA3>ha-5£:frUTMM 
U8 Oft©Rx*3.-9 2rt£D-KtS. MCIM> 
^ 7l -wr»; b7 0tt2o©/7**, S 
#8 0 5 l©J:?&V>r*n3>hO-5 7 2 t, 

8 2 3 7©«ke>J&:DMA3>hD-7 7 4i:5:^"rs. 
V**7 2, 74li;U^f>!i(7i-XI>i;>7 61C 10 

$ (H5HM") ©i/0a>hn-5fc:»«fc*x*. - 
©#TC& Miai/p3>hn-9fc7<^-f>#7x- 

5. #»«©«©«©J£MT?tt» EISA, PCI*. 

[0 04 2] 8 0 .5 i^>f £0 3>tfa.-*tt4r*©c 
PU**:ttA- K^#-ft • X-T- h^»(hard coded 
state machine)T*g&*5C:£tfT't5. DMA3>h 20 

»JIC, MCIM 7i-W-f Mi, SJcSlSI©^ 

[0 04 3] «&©»££«. USB^2T>f^a3>h 
D-5te, I/Of-y ^©WWft(proprieta 

ry) A* £ W > * 7 x - * 1"5 * ©T*& o T =fe> «fc V n„ 

[0 0 4 4] ^^U < fSn.X»yh8 0ttRAM8 2$:^ 
1*5. d©RAM8 2tt,' USB**h#&8I# , f*'tf 

fry hSrAs^U^ts^fclc, usBfflzfflHR 
jt>M>>gl3fe-f5/tfry h fcrtv^rU Zl©RA 30 
M©^f ti 6 ©3 * ©/tfr v Mc#LTl&«tcffly 

— 8 4 fc<fctfS I E DMA3^bD-5 8 6££ 
1"5. SIE6 0tt, SIE DMA3>l>n-7 8 6 
fctf-LTRAM8 2£7?iz:**5. 7-**8 4tt, 
MCIM 7x-:arLXy h7 0fa©2o©v;** 
(tfcfct>DMA3>hn-7 7 4 j3«fctfV>f ?P3> 
hD-772) SIE DMA3^hD-78 6 £: 
tC, |^^tC^— 3jf— h RAM 8 2 fcflJMtiriBlC Hit*. 

[0 0 4 5] ^UfJlixy hsoii, &$© 40 

dfa-9 2, 9 4 ££1-5. Rx (g«) *a-9 2 
tt, RAM8 2WCAy77U>yS*lTV^S, USB 

[004 6] SsK©Tx (+fcfc!S»fi) *»- 

9 4=fes>5. -f&fot., Mar^T.icggjSbfe^-us 

B x> KaK-f > h£*f 1 0©3{I*x- 9 4 
5. #Tx^a-9 4H RAM 8 2 ftfCAy 77 U > 
y$nTV>5, #J5t*USBx>KjK>f>h^e)©^ 
-!r*;h©WvhW««t5. *a-9 2, 9 4 50 
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li, SIE DMA3>^n-7fi 6©-gp&fct*3. 
-SOTO 9 5 K J: y 10813*1*. 
[0 0 4 7] ^=E'J«xx^h8 6tt, *^EU 
7*-^9 8feitfMAP RAM9 9$:^1-5. * 
*UT*-s;y9 8fcJ:tfMAP, RAM9 9& Aft 
T\ JVr V V X *J 7 7 R AM 8 2'©«3S7 K 
•T5. KUS/>^©-oH, ±K#HMSflF 

£5, 3 1 3, 5 8 S^CtfMKSMiaflTV**. MX 
«, RAM 8 2$, 3 2^-^X/<-2;^fcy 1 2 8/1 
W K©4KRAM , Z?$>5©-&$:#^5. C1©R AM©& 
;Hhn^r- J/a>ttl 2fc^y b7KU*&*t*. 7 
K l/*©±tt 5 Mv b (five MSB) tt, 7- 8 4 £ 

g-tlCfSST, MAP RAM9 9*>e>ffi;fr3*l5. 7 
h*U7x©T&7bf»y h(7 LSB)J±, 7-£*8 4lCfcy 
jt^ffi* S ft fc* - 5? * 7 ■& y hT'&5. 

[004 8] z.z.v, *m\z&zmv<mz--v h 
s^-r 5 u s b jisv v u 3 > b n - 7 ©i&ft 

t5. 4o©b^>if^i/a>5:#^5. 
i*i&©h5>^S/a>tt, (1) USB3fc*h#e> 
©^-r y h ©m ( 2 ) I S AMSUm^Wr v h 
©««« (3) ISAfliaWR^fe©^^ h©a<9» 

(4) USBdN7xh^©^y b©iS^ T'&5. 

[004 9] (1) USB*^ffr6(DW?r h©g 
ft 

*7,h^e>©USB/^>y b©SYNC7-f-;i/KA^S 
I E 7 7 > ^ ^> a > 7* n «y b 6 4 tC«k »J ft ffj $ tl 5 1 . 
SIE DMA 8 6 l£, 7-lf*84*»6RAM8 2© 
^-©/<-*;ai»J3T&B#-r*. SIE DMA 8 6 
tt, S I E77>*S/3>7"Oy* 64^6©-r-*& 
RAM 8 2^\]&&U «CJSCTa&CjB!I©^-y© 
tiy^T&=ff7«fc07-tff 8 4CH#t5. ^^UT 
*-2;-v9 8li, Rx*a-9 2Ctt»Sri6^fry|* 
O/^y h#^S 5:4^1-5. (3©/^-y N#%ttft 
tc^^UT*-^9 8JC«fcy|iJfflStu SK/^rvh 
©^©5tyffib©fe«blC^'y h*^^|$ti5RAM8 

( 2 ) I s A«iaaw»^©^^ -y h ©m 

MCU-f >^ 7x-^3Xy h (DMA3^ha-7* 
fe{±W^n3^NO-7) AVt«y77RAM8 2f^© 
ffiK©«iyar6*ife/W h(C7^-fe^1-5©(Ci2^ 
4WI7Fb^&ftJ«f *fcft(CiMI«:%©ti, £S&^ 
fryhW (Rx*a-9 2j^6ISiyffiSnfc : &©) 
«kt5^-7-ky hfe*l7T*S)5. /t^77RAM8 2^\©7 
^■fe^g^tt, DMA3>bC-7 7 4ifett"7>T^O 
3> 7 2Kl J: »J7-t^* 8 4 »C#LT&Sn 

5. RAM8 2#e>]lK»Jffl3ftfcf : -*tt, jaiSflWS'v 
©^ii©fe«)lC/U-f >*7i-W>y>7 6©7K 

[0 0 5 0] (3) I SAMi2|»^;^>y h©§ 
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It. 

jaaWjo^x-^fen-K-tsctt. mcim^*? 

i-Wlf htf7-fcT*8 4{C*fLT, RAM8 2W 
©§TfcfcAv7 7*-y©iiy!!fT©y*x;*h (g 

5:^1-5. MCU>f>*7x-;*:iXy Mi, oV\ 
T\ ivrv hmtt£V£Wi&&i<titz*7 J t*j h&M 

^T, ;U>f>^7x-^l>i?^e>RAM8 2 tC-r 

M}fcTx*a-9 4£&ii83ft5. 
[00 5 1] (4) USB^bAffl^^hffliif, io 
US BjJ>7. htf4#j£©U S Bi> KjK-Y > h £#-;i/(p 
olD-TSil, SIEDMA8 6ttBt&IC, 
ftfcUS Bx> KsK>f> hMfflT x*a- 9 4 ft©&© 
rC^ry h/\OU- K7^-fe^S:7-bf^ 8 4 lCg#-TS 

*OT LT, RAM 8 2 Rastiry N©®317 K 
SfcSftSo »JES i TSWyhttRAM8 2*»'6»»Ba 
tU U S B ^©^©fciMC. S I E DMA 8 
6S^LTSIE6 0/MSaiS*l6. 
[0 0 5 2] 04 Kl#?8E©ffl©£ffi©?£ffi£3Vr. 0 20 
4©USBMi2x'-f^nn>hD-75 0' liSIE6 
0fiitfMMU8 0*e»Si6. 04©S I E6 Oj3«fct5 
MMU8 0lt HSCwLfetCDtHUT*.*. 04{C 
fcv>T> MCtM>*7x-*:ixy h7 Ote^B&S 
ft. *©ftfc>UfC MMU8 0p<3©7-tf*8 4lCg$g 
3ftfi^»W-f^>*7x-^l 7 0tf#£f$ o 
£©fl#7W*W > >*7x-* 17 0[t Wffl?^ 

^nn>hn-5*fettDSPfcgs^Sftis. zifttc 

[02] 
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©<te>fc&#©J§£2®S§«, «#©V-firD3>hn- 
vititfrfVy** 7T'&5. 
[0 0 5 3] ^©USBV^Pni/hD-^lCfcH 
T, 7-^*8 4 li, '*»fW*-f:/*7x-;*17 
OfcS IE.DMA3>Kn— 58 6 iitC, J*t-iK- h 
/Wry hAy77RAM8 2%^B#fC3p(IffiRriHcB-a: 

*. RAM 8 2 12, OWt\ >f^7x-^l 7 0fCg 

S I E 6 0 fctf-LTU S BdxT. Kfr&SBfrrs/Wy h 

[0 0 54] Rx^ra-9 2;J5«fctf Tx*n- 9 4 lif& 

[0 0 5 5] J£Lh, »USB^27^^0 3>hn 

JCllifi8©fc4!>©%>©T'&$. H#©*gffl£&fl)i1-33t 
*<a«#KlJ: ya«©tt©«©^«jo«M.&ftJ: 
■5. 

[0iS©ffi#3&SiW] 

[01] U S B S/^rAT-^rfi'f t^W^T'fe 
*.. 

[02] usB^&T-f *nn>bn-5©fflaS0T*& 
5. 

[03] *»W©**©«JBK:j:5USBJSja^^n 
3>fn-5©«WHT?*6. 
[04] *»B©tt©«©te»£J:5USBV'firn 

[ff#©MJ 

1 0-USB->7xxA, 12-jfc*k 18, 2 4, 2 
8-rM^-fe^^k 20-jK-K 2 9, 3 0, 3 
2-7T>^^3>. 
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